Background: Patients with hemodialysis often have difficulty in controlling their fluid intake although the obedience to follow fluid and dietary restriction is the key of hemodialysis success management. Objective: The aim of this study was to examine the effect of low-sodium diet management on thirst response in end stage renal disease patients with hemodialysis. Methods: This was a quasi-experimental study with pre-post test with control group design. Using consecutive sampling 88 respondents were selected, which 44 assigned in each group. Thirst distress scale and visual analog scale questionnaire were used for data collection. Wilcoxon and Mann Whitney test were used for statistic analysis. Results: Of the total of respondents, thirty-seven respondents experienced a decrease in thirst distress scale with p= 0.000 (p <0.05); and 30 respondents experienced a decrease in visual analog scale with p=0.000 after given low sodium diet management. There was difference of thirst distress scale score (p=0.008) and visual analog scale of thirst score (p=0.048) between intervention and control group. The importance of continuous of diet education with counseling and home visit can increase self-management behaviors. Conclusion. Low sodium diet management could reduce the thirst response in end stage renal disease patients with hemodialysis.
INTRODUCTION
Hemodialysis is a modalities therapy of renal replacement for renal failure patient. Renal failure is a condition in which the kidneys are unable to adequately filter toxins and waste products from blood with progressive and irreversible (Dorgalaleh et al., 2013) . Hemodialysis is widely used worldwide and its prevalence increases every year (Cleemput & De Laet, 2013; Ebrahimi, Sadeghi, Amanpour, & Dadgari, 2016; Yusop, Mun, Shariff, & Huat, 2013) . The prevalence of hemodialysis in the United States in 2012 is 451,000 and is expected to increase to 632,000 by 2025 (Wetmore & Collins, 2016) , whereas based on data from the Indonesian Renal Registry (IRR, 2014) there are 28,882 patients reporting hemodialysis in Indonesia with 957 people are located in North Sumatra Province.
Hemodialysis depends on the patient's level adherence to participate in following the fluid and dietary restriction of the recovered fluid (Chironda & Bhengu, 2016) . The obedience of fluid restriction is the most complex thing on hemodialysis patients. Fluid restriction makes excessive thirst leads to excessive intake of water, moreover patients who live in the country with the temperature exceeds 35 degrees will find difficulty to manage their water drink intake. Some studies report that 39-95% of hemodialysis patients have experience of thirst with six major factors affecting thirst is potassium depletion, acute increase in plasma urea, hyperglycemia, plasma sodium concentration, angiotensin II and psychological factors (Kara, 2013; Sacrias, Rathinasamy, Elavally, & Arjunan, 2016) . Bruzda-Zweich, Szczepanska and Zwiech also add other factors which can influence thirst such as lack of saliva secretion, changes in biological as well as biochemical, hormonal abnormality and the side effect of medicine (Bruzda-Zwiech, Szczepańska, & Zwiech, 2014) .
In critical ill patients, thirst is a common source of distress (Zehm, Mullin, & Zhang, 2016) . Thirst causes oral dryness due to decreased flow and salivary production so that the viscosity of saliva increase and raises various problems such as burning mouth, increased thirst, loss of taste, difficulty of chewing, swallowing, speaking, oral breathing, halocytosis, unpleasant taste and odor, sensitive teeth, increased risk of lesions in mucosa, gums, and tongue, as well as an increased risk of candidacies, tooth decay, periodontal disease, as well as bacterial and fungal infections of the mouth (Al-yassiri, 2014; Bossola & Tazza, 2012 (Mc Causland, Waikar, & Brunelli, 2012) . Another study indicates the average daily sodium consumed on hemodialysis patients in Brazil is amount 8.6 gram/day resulting from use of salt and food additives that contain salty in their diet and causing increased of thirst, IDWG and blood pressure (Nerbass et al., 2013) .
The amount of daily intake of sodium intake is strongly influenced by the ability of the patient in maintaining himself (selfmanagement) in order to control the symptoms and disease processes. Li et al. in their study stated that self-management is interpreted as a task that must be done by patients from day to day in controlling or reducing the impact of disease on physical health status. The components of selfmanagement include the acceptance of information, drug management, symptom management, psychological consequences management, lifestyle changes, social support, and communication. Adherence to special diets such as low-salt diet as well as fluid restriction is one kind of the symptom management component in hemodialysis patients (Li, Jiang, & Lin, 2014) .
It is concluded that fluid restriction can make the hemodialysis patient complain of thirst and dry mouth, thus requiring nonpharmacologic therapy to overcome the problem. Therefore, this study aimed to examine the influence of management of lowsalt diet on thirst in hemodialysis patients.
METHODS

Study design
This was quasi-experimental study with prepost test control group.
Research subject
The ESRD patients with thirst problem were recruited from 11 September to 11 October 2017. This study enrolled men and women with ESRD with 44 respondents for each group (study and control). The inclusion criteria in this study were: 1) aged over 18 years, 2) performed routine hemodialysis therapy over 6 months, 3) patient and family can communicate and read using Indonesian language, 4) willing to cooperate in doing research (shown by filling out the width of the participant's consent). The study exclusion criteria include: 1) has a history of mental disorders, 2) orientation disorder, 3) treatment using psychotropic drugs.
Instrument
Welch Thirst Distress Scale was used for this study (Welch & Molzahn, 2002) . Thirst Distress Scale (TDS) have 6 questions with Likert scale measurement, 1: strongly disagree, 2: disagree, 3: neutral, 4: agree, 5: strongly agree. Totally score interpretation 1-10: mild thirst, 11-20: moderate thirst and 21-30: worst thirst. For intensity of thirst measurement, visual analogue scale (VAS) was used, with interpretation 0-3: mild thirst, 4-6: moderate thirst, 7-10: worst thirst. 
Data analysis
RESULTS
Characteristic of respondents
The mean of respondents' age in this study was 48.68 ± 14.15 in the intervention group and 52.55 ± 12.27 in the control group. The majority of respondents were aged 35-54 years, which 36.4% in the intervention group and 40.9% in the control group. Majority of gender in this study was male, which 52.3% in the intervention group and 68.2% in the control group. Based on marital status, 68.2% were married in the intervention group and 77.3% in the control group. There were 56.8% of respondents were not working in the intervention group, while in the control group as much as 34.1%. Based on educational background, 31.8% in intervention group was college graduates and the control group 38.6% was graduated from senior high school. Of 48.86% of respondents in the intervention group and 50% in the control suffered from renal impairment caused by hypertension disease. The majority of respondents in the intervention and control group had taken regular hemodialysis with more than 1 year (61.4%). 
Distribution of Thirst Distress Scale (TDS), Visual Analog Scale (VAS) and Interdialytic Weight Gain (IDWG)
Of the total respondents, 56.82% of respondents in the intervention group experienced moderate thirst and 43.18% with heavy thirst before low sodium management intervention with TDS measurement. In the control group, 11.36% of respondent experienced with mid thirst and 43.18% of moderate thirst and 45.45% of heavy thirst before intervention done. After intervention of low sodium management, of 2.27% of respondents in the intervention group experienced mild thirst, 90.91% experienced moderate thirst and 6.82% with heavy thirst. In the control group, after intervention, 6.82% of respondents experienced mild thirst, 52.27% of moderate thirst and 40.91% of heavy thirst.
Based on VAS measurement, before intervention 56.82% of respondents from the intervention group experienced moderate thirst and 43.18% experienced heavy thirst. In the control group, 11.36% of respondents experienced mild thirst, 47.72% of moderate thirst and 40.91% of heavy thirst. While after intervention in the intervention group there were 2.27% respondents experienced mild thirst, 90.91% experienced moderate thirst and 6.82% with heavy thirst. And in the control group there were 6.82% of respondents experienced mild thirst, 59.09% experienced moderate thirst and 34.09% with heavy thirst.
The results also shows that there were 6.8% of respondents experienced mild IDWG, 59.1% of respondents experienced moderate IDWG and 34.1% of respondents experienced heavy IDWG in the intervention group before given low sodium diet management; while in the control group there were 4.5% of respondents experienced mild IDWG, 81.8% of respondents experienced moderate IDWG and 13.6% with heavy IDWG. After low sodium diet management in the intervention group, 22.7% of respondents experienced mild IDWG and 77.3% of respondents experienced moderate IDWG, and in the control group there were 4.5% of respondents experienced mild IDWG, 77.3 of respondents with moderate IDWG and 18.2% with heavy IDWG. Thirst before and after low sodium management treatment Wilcoxon Signed Rank Test result showed that there was a difference of thirst between before and after low sodium diet management intervention in the intervention group measured by TDS and VAS. But these results differ from the control group. In the control group, the results of data processing showed that there was no difference of thirst between before and after low sodium management treatment measured by TDS and VAS.
There were 37 respondents in the intervention group had a decrease of TDS score and 7 respondents with TDS 'no difference' with significant value 0.000 (p<0.05) after low sodium diet management. For VAS measurement there were 30 respondents on intervention group had a decrease of VAS score and 14 respondents with VAS 'no difference' with significant value 0.000 (p<0.05) after low sodium management treatment. In the control group, there were 17 respondents had an increase of TDS score, 10 respondents had a decrease of TDS score and 17 respondents with TDS 'no difference' and significant value 0.399 (p>0.05) after low sodium diet management treatment. At the same time, the result of VAS measurement showed that there were 9 respondents had an increase of VAS score, 13 respondents had a decrease of VAS score and 22 persons with 'no difference' and significant value 0.577 (p>0.05) after low sodium diet management. 
Influence of Low Sodium Diet Management on Hemodialysis Patients
The Mann Whitney test results that there was a difference of thirst as measured by TDS after low sodium diet management in the intervention and control group with a significance p=0.008 (p<0.05). The same result is also shown on thirst as measured by VAS, which there was a difference of thirst intensity after low sodium diet management in the intervention and control group with a significance p=0.048 (p<0.05) 
DISCUSSION
Low sodium diet management provides significant benefits for thirst reduction in hemodialysis patient due to fluid retention. These results are consistent with previous study that increased sodium salt intake in excess of body requirements will result in an increase in plasma osmotic pressure, resulting in an osmotic thirst response as a mechanism for fluid and electrolyte balance (Stachenfeld, 2008) . It is also acknowledged that in addition to salt can cause dry mouth and the consequence is increased drinking response, low-salt diet conduct also increased blood pressure of hemodialysis patient (Leshem, 2015) .
The number of respondents who had a decrease of thirst respondent was more in the intervention group compared with the control group because the respondents in the intervention group carried out the low sodium diet treatment that researchers had designed in their life for 3 weeks under the supervision of researchers. In addition, within 3 weeks of treatment, researchers also carried out the repeated education continuously and home visits as a form of supervision of the education.
Decreased thirst also occurred in the control group but fewer in number than the intervention group. This occurs because the hemodialysis patients treated in hemodialysis unit of Adam Malik Medan Hospital also obtains the same information about low sodium diet for hemodialysis patient from the researchers and the nurse on hemodialysis unit. While the researchers did not perform the repetitive and continuous educational actions as well as the home visits in this control group as a form of educational supervision.
Continuous education and supervision can improve the self-management behavior of patient every day that shown by reducing the daily salt intake behavior. Reducing daily salt intake behavior is one form of patient adherence toward hemodialysis regimen management.
Dietary behavior is a very complex and greatly affects the treatment. The cause of non-compliance with the sodium restriction diet is the lack of patient acceptance of the bland taste resulting from the sodium, lack of knowledge and acceptance of the patient on low-salt foods and lack of socialization of health workers on low-salt diet (McMahon et al., 2012 ).
Adherence to salt or sodium restriction can be achieved if there is a synergy between patient, family (caregiver) as well as health workers. Low sodium diet management applied in this study is a synergy approach that is meant by doing education, counseling guidance and home visit as a form of observation with expectation of positive behavior for patient in accordance with education.
CONCLUSION
Based on these results, it can be concluded that low sodium food management (consisting of education, counseling and home visits) has an effect in reducing the thirst response in patients with end-stage renal disease with hemodialysis. This study provides an understanding that education supported by counseling and supervision can improve understanding and compliance of hemodialysis patients against diet and fluid restriction policies.
